Human languages are transmitted by iterated learning: we learn the language of our speech community by observing language use in communicative interaction, and then in turn we produce linguistic behaviours which become the basis for learning in others. Computational and experimental models of iterated learning show that linguistic structure (including compositional structure, which underpins the open-ended expressivity of human language) evolves on a cultural timescale as a result of this iterated learning process. I consider the implications of this work for our understanding of the cognitive capacities required to support linguistic structure, highlighting the importance of the capacities to acquire compositionally structured meaningsignal mappings from data, and to reason about the minds of others during learning and use.
Structure gives language open-ended expressive power
Uniquely among the communication systems of the natural world, human language allows the open-ended transmission of information: any idea I am capable of entertaining in my mind can be encoded in a linguistic signal and transmitted to your mind, provided we share a common language.
Language achieves this open-ended expressivity by combining two features seen separately in other naturally occurring communication systems [1] . Firstly, language exhibits semanticity: we use words and sentences to refer to objects or states of affairs in the world. Second, language is combinatorial, at multiple levels -we combine and recombine speech-sounds to form morphemes, and combine and recombine morphemes to build complex words, phrases, and sentences (e.g. the sentence she jumped includes 7 phonemes [transcribed R, i, ., K, m, p, t], 3 morphemes [she, jump, and the past-tense morpheme -ed], and 2 words).
While these component features are seen elsewhere in the natural world (see Figure 1) , human language is unusual in exploiting the combinatorial structure of signals to convey complex meanings. All human languages are pervasively compositional: the meaning of a complex signal is a function of the meaning of its parts and the way in which they are combined [2] . Compositionality allows us to convey differences in meaning by choosing different morphemes to occupy a particular structural position (e.g. she jumped means something different from he jumps by virtue of the differences in meaning of the elements she and he, -ed and -s), or by combining morphemes in different structural configurations (e.g. Sam annoyed Jess means something different from Jess annoyed Sam, and the meaning of an ambiguous sentence like she saw the man with the telescope depends on the structure one assigns to it). All human languages provide a grammar, a system for combining meaning-bearing units in a rule-governed way. Knowing the grammar of a language allows you to encode your thoughts, and (together with the context in which an utterance is produced) decode the encoded thoughts of others; in contrast, as discussed in the caption of Figure 1 , the meaning-bearing potential of combinatoriality is hardly exploited in the communication systems of other animals.
Structure emerges from learning and use
How did our species end up with this unusual and perhaps unique system of communication? Human languages are, like many other human behaviours, culturally transmitted -we learn the language of our speech community by observing language use in communicative interaction, and then in turn we produce linguistic behaviours which become the basis for learning in others. Because they are transmitted through this repeated cycle of learning and use, we should expect languages to evolve to reflect pressures inherent in language learning and linguistic communication: linguistic variants which are easy to acquire and useful for communication should appear and proliferate, while those that are hard to learn or which do not serve people's recurring communicative needs will tend to be replaced by better alternatives.
A growing body of modelling and experimental work demonstrates how this cultural evolutionary perspective can explain fundamental structural properties of natural 
